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a S Jfc N 2 o 2 - 1 * ^ L T -1. . ^Ti- V . *r ij r ^ F , ^ y j-^^ n 

^ BJ |!f S 

CD M jia tt « ft ^ ffl fla # tt . ^ t/' » g a ^ # « =sr * ft iij M 31 @ M ^ -r 

S J; o =Sr -5 ( Moncada et al. , r L - T )U ^ — > A M CO mitS.m : ^ftflJM 
( "Nitric Oxide from L-Arginine: A Bi oregul atory System" ), Excerpta 
Med i ca , International Congress Series 897(Elsevier Science Publishers B 
.v.: Amsterdam, 1990); Marietta et al., r g M « O ^ ft ^ W S « O W Hj} j 
( "Unraveling the Biological Significance of Nitric Oxide" ) , Bi of actors 
, 2_. 219-225(1990); Ignarro, r^-ftM* M M L fz i^m ^ CO m L 
y i- )VV y X y B y CO^I^ j ( "Nitric Oxide. A Novel Signal Transduc 

tion Mechanism for Transce 1 1 ul ar Communication" ), Hypertention(Dal las) 
, 16_, 477-483 (1990) )« it Bi $ T ^ -ft S * Jfe tii ^ -ft ft J; tA' 4^ T" 

a ifll « i£ 5fi so , H 5i IS ij -fe U yUkXf- V u r )V V -t V U "7 -Kti^^itih 

( Ignarro et al . , J.Pharmacol. Exp. Ther. , 218 , 739-749(1981) ; Ignarro, 
Anna. Rev. Pharmacol. Toxicol. , 30 , 535-560(1990); Kruszyna et al . , T ox i 
col ■ Appl ■ Pharmacol ■ , 91, 429-438 (1987); Wilcox et al . , Chem. Res. Toxi 
col ■ , 3, 71-76(1990)) . flfii?3-fb-^ft"C-3i-S.S-^hoy-N-T-fe^;k^— 
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7 5 yi^m-mf^Tm^tmm^miiiL. d n a ^m.m iz ^ m -z- $> ^ trnm^nx 

( Garg et al., Biochem. and Biophys. Res. Comm., 171 , 474-479(1990) 

) » 

m.^<cr,m^tmm-^mmm-^i^ti^mm^tLX\^6 Drago, ACS Adv 

■ Chem. Ser. , 36, 143-149(1962)) <, Longhi J; Drago , Inorg. Chem., 2, 8 

5 ( 1963 ) i,^m. i tl. ^> C7) a #: tfO M {i JB Sfe * ^ {i * i]- » J: D ffi -ft a 

^m-t 6 ^ t ti^^ ^tlX 6 ( {S\ Maragos et al. , J. Med. Chem. , 3_ 
4^ 3242-3247(1991) ) , 

V: i h n >- F ij r Bf ^ PI -r -I. C: i: 5^ § il T ^ ( H i bbs et a 1 . , Biochem. 
and Biophys. Res. Comm., 1 57 , 87-94(1988) ; Stuehr et al. , J . Exp . Med . . 

169. 1543-1555(1989) ) , 

{H&mm^^w-mmmmm=F (edrf) itikm^mmcDi^mtzm^^ 

ffl ffl CO ^ X ^ - H O - T- « < . T-^1s.^j:i^mmcr,ifmmThh. o 4 D E D 

RFji, m.i^izM-t h 5isL'e&tjicomm'^5S5Lmcomni^zi5\,^x m^T h 6 . 

(TiSH^i&mmii . \H&mM:^^(>EDRFi:^iii$-t^;itl>zX'Oi¥m^^ ( Furc 
hgott, Ann. Rev. Pharmacol. Toxicol., 24, 175-197 (1 984) # M ) ,198 
7^ta. Palmer^>{iE D R F tt^ M^U^ =F T h h M'ftW.m 1^ O kmmX'$> h CI 
ir^liEBHtit ( Nature, 317 . 524-526(1987)) ijK 1 K) & ^ l>Z i± ^ cDl^m l>Z mWl 
t^f^ t i^ttX ^ (Myers et al., Nature , 345, 161-163, 1990 ) <, 

m^'Jl' — y°. S.mM-{t^. M^^UMM'^ 4 ( Oxldes of Nitrogen. Environmental 
Health Criteria 4) ( "H I?- f* « ^ M : a- ~ y , 1 9 7 7 ^) ) . fi£ o t . 

K -fL a « K # 43 ft s n {i . h hm-^i,ziiM<tmmi . m a ^ ± t n h 
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v V ^ Fj a ^ -r 1 13 j; "o^mL-t h "T T -g. o H K y V y 

t is6 T IS^bMS ^ Sfc m ^ ( Ignarro et al . , J . Pharmacol . Exp . Ther . , 218, 
739-749(1981); Ignarro, Annu. Rev. Pharmacol. Toxicol. , 30, 535-560(199 
0) ; Kruszyna et al., Toxicol. Appl. Pharmacol., 91 , 429-438(1987); Wilco 
X et al., Chem. Res. Toxicol . , 3_, 71-76 (1990)) o ^ CO ^ Wilt h ^ M S ^' It 

arro et al., Annu. Rev. Pharmacol. Toxicol. . 25 , 171-191(1985); Kuhn et 
al., J. Cardiovasc. Pharmacol. , 14_(Suppl. 11), S47-S54 (1989) ) , i , — 

Y ^ y )V Y <r> ^m^H- \i r -y <:r> \\m^\'^ ^ '^'C'^ ^ . # e t;: ^ ■§> ( 

Smith et al . , r ^ ^ :^ Sij ^ j£ ft O 4i H i*: « ft # A J ;t #1 * fi^J S JiS O H 

#: I V . 'ji^ma i-v^mum^h^h ^fi-h!^ Km(^m.m\zn-t ( "a Potpou 

rri of Biologically Reactive Intermediates" , Biological Reactive Interm 
ediates IV. Molecular and Cellular Effects and Their Impact on Human Hea 
1th) (Witmer et al.S) . H ®S IS ¥ ^ ^ ^ *3 (t 1. il # , IS 283 ^ { T V -f- 
ATPX.— jt — 3 — 199 1^) 365~369H( Advances in Experi 
mental Medicine and Biology Volume 283(Plenum Press: New York, 1991), pp 
. 365-369) « 

->xm.K<r>mmt^'Z% h i: 3 IE {± . ^ >- t' -C K 'ft ffi fg ^ M ^ ^ S i ^ ^ 

A I eiJ =5: ^ M to Hi ^ -9 7t « ^ <n i. 3 ^ f ij to # « fi W ^ 7 x 

954, 5 2 6-^) , ^fLt:,(r:>\'t^^\ir t-mt.fz\±^oim^m^^ 

^-k^^h, Maragos et al., J. Med. Chem. , 34, 3242-3247 ( 199 1) # fi^ o ^ 

ii ^ tfO -fL to ^ < a ^ II ^ # t * M T- I. .1 t W L « ta^ti: ih. . - 
hor;ki/K^-hnj?'|J-trU^coj;a^-hajfll«fii;5I^"Ji:M^O, *1g3t^a 
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mt-t ^ < m-itm.m ^ mm-t 6 i^-c- $> h . it » t s ^ t s -ft m * 

rniHT^- ^ ^ k ii^m^^ ^tix i>m — cr)m<^ u ~ xcomma . r-s-no 

m M CO -it li^ M . -t^hh^ S - — h U V ^ - Jl- >- U ~ XX- $> ^ (Stamler et 

al., Proc. Natl. Acad. Sci. U.S.A., 89, 444-448(1992); Stamler et al . , 
Proc ■ Natl. Acad. Sci. U.S.A. , 89, 8087-8091(1992)) , L L ^ ti^ ^ ^ R- 
S - N O ^ N O ^mUMJ^^Wl liZmmX . mmt^mti-^ (Morley et al., J. Ca 
rdiovasc . Pharmacol . , 2i, 670-676 (1993) ) . O t D N 2 O 2 - # ^ ^ -fl: ^ 
ii. ^ ti\>^K(: — ikKJB^ . ^ ^ FJf S p H f- 1 ^ W § ti. T . ^ iBJ t" # . 

X it^m^ h cox h ^ . Mtlii. Maragos et al . , J. Med. Chem. , 34, 3242-32 
47 (1991)#M « 

, 039, 705^. IS5, 185, 376-^,^5, 155, 137-f-,Jl5 
, 208, 233-^. US, 212, 204-^, US, 250, 550#.IS5 
, 366, 997^ (II ^T 01994^1 1^225). iSit^'f^JRtfOJl^lil^ 
rFajH07/764, 908 (tfJiiB1991:^9H24B) . 07/858, 
885 (tilii 01992^3^270) . 07/867, 759 (til fl 0199 
2^4^130). 07/935, 565 (£ii II 01992^8^240). 0 
8/017, 270 (a}|i01993^2^120)i5j;tX 08/121, 16 
9 (tUffiBl 993^9^ 140) t>Z ^ i^mM t L X m^f^ ^ tiX ^ (Ma 
ragos et al . , J. Med. Chem. , 34, 3242-3247 (1991 ) i> # ) . 



m?i^tix^timitmmx^mmnMmii^mx$>hizhi}-^-h(:>r. ^ti^ 
\imw^i,z^~i>z^^^-t^m^t)^h^fz>^mm^mm.mi>imu^fix%-fz. ^<r> 
i ot£n--9t^\t§' <(hmm.m.Wi\,z^\^x\tn'm\iz^Mxhhtfi . ^m<r>mm.'&L 

^a^tz^\,z^m'&L(r>^\^^mm^^m^-ti>fz>sb{z\tm.m\,z\^H'-th-&mt^tyh 
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tfl! -3 T * SI <5o ± s a a . ^fe n ^ * # t t- n o ^ ^ aj -r •& >i t:b^^m 

^ CO S g 
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^^^cO — mt^X/':>if^tlX\>^^ (associated) , ^i^m ^ ^ CO — ^ l,ZlR K) t 
tl. ^ T 11 (incorporated) . ^ Ji # i T I. (contained) Z t Sr K W i> 

;b *> . ^ « :t i« ^ ^ CO vs; V ^ 4< - y 5^ -5 D . ^ ^ ^ co ^n' -y i?' ;J^- 
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# (association) , ffi 0 »^ , *g 60 ^ T « & >&i' # J: § tt S « 

^ -C- «i ^ VI K ^ ( lil T r ^ K ^ ^ J i; VI 5 ) t iS 3i 1. V *S3 il W t ig t/^" 
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N o N o j:. - h ^ ^i^m^^iziR K) &ts z tT. s ffj t -f 6 &j m & i,Z ^ 
z t if'?^M. & iifc, ^i^n-if^^m-^^ ON oa^- h CD ^iiim mm mm m^tm 

N 2 o 2 - 1 S J* 6^ i£ -ft, L T ^ *b {f, m it M m M iti <^:> ^ ^ it ^ it ^ 
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■f- ^ (derivatization) C: t i. -oT. f-^fflcOjllKttJi^ l,Z T U y'J -f ^ :i t -ifi 
H a . M ^ S ^ * (50 U ^' y K 60 IS ti IE ^ij Sr « t >t /J^ § 5: r f- K 
l,zn i-m^m^^ ^ Z h i,z 0. SStt^<7)gWK?iJi:i0gE{i[#aW=fcffl5f^ 
ffl ^ SI ^ ^ U 3- J7 ^ P ^ ^ H t;: IS -r -1. ^ i: R « ^ . K M S Sfc m O ^ ft -ft 

V> {± ffl SO Sr -t- . ffeO ^ >- « , r K , 4^° U r ^ K . K J; t^" 4^ y 
■9- -y ;er o F i> IS) » Cl f IJ ffl ^ <! i: T- # -S. , 



ilfX h . S ^ <5D ^ ffi t3 ifi N 2 O 2 - * {± a < ft tti § n ^ i i: ■51 SI -C tfb 

hii-tfzifi . j: 19 ^ < a *^ a a ^ i> {i Tt * e<j 1 3fi $ , K -fb m * ^ * 4» 

S: ^ < to J; 0 ^ < to B# J; / S {± X ^l- - it:^ S i: I. t # 

*5l±tfO¥SMi>*/tii>*;-r-2.ffl[*I:^)^S>-S.>I iL ^ ^ ft fz . ^^O^^Mffi^OS 
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t it ^^^\,^m X. com it Mm i ^i&mi'Ziii^x . 7Hi>zm^ixfzW:. N2O2 

, a S * J± . H 5ft K y y -fe y >- ^ - h n r ;P H 1- u A ^ t s 

-I. J; ^ K -ft a 7c I) t tt ^ a J; -5 r tt -r -i. i^^ ^ >t»^' ^ „ * ig hj 

U T W ffl 5r ig ft M * / 3tJ K f y II * ^0 M o jO^ Ji: !|f S ^ & J; I, tt -ft 



-r X [ N ( O ) NO] - S 2r j1 Si § -ii: -1. 46 iCJ ^ (t -C- I. » fzh t\l . 
T-^ytt [N (O) NO] -ftg*fc«a**ft*IS-&§itS,li;lcJ;0. ft 
Mi t J; 0 f* a a * 1^ * -r ^ ^: T- ^ S ^ W t ^ ^ a -r -I. -C' K ili fi * Jfe til 

^a<^-fr-g.^g*^-ti«§*i-i., ytfc;t{f. n&ih-t hmm . ^m^mmm . mm 

. i ii ffl a t ^ M =5: » * j; K) i,zmm^ ti h %mmi m.¥.~t h Z h {z 

S:^46^<Ii::^>-C'&§. *l|BJ!co±#;«^^^IS^NONOa:-hfflfig.a{i7jcig?g 
S * & m -t S « if 4 L « 

7tkx{f, NONox-hwt^sti, mmmmmi^t.fz\i I m&.±.<r) 9 y 
v.t^mm.^z^tiZ^m x ^ 1.^ u > fjj r s y * ^ o m y m t , m u 
9tit^j =jyT ^ jmm^z^^m^L. ^ <^d<.<^W!.mxm'^^<Dm<^mnf<z 

|5iT^^^XTV^^jeit^0^:t-;l^Sr-i-OO-'i'tgfiNONOX-hi^-Y:t'^ig^-tC 

^ <! tti^X^ ^mm^itm (derivatlzing agent) t ^ h Z h i,Z 
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B eU CO S W ffl ^ S < t 



X-N 



N 



-*0 

-or 



C7) # (f A, i L S <, IS N , O 



{s\ mitmmtmmmtc^m^i^x-h'). *i*T4L<«r-;t>"itgPfix ln 
(o) NO] - (ittti. x{ie«£7)®^^«<sMa*^^-r) ^^oK^ftM*/ 
i^mmm^i^x' h ^ . s mm mm a. is-t l < am-r ^ y (mtn. (cHg 

) 2CHNH [N (O) NO] Nati5(t.&X = (CH3) 2CHNH) , SI^T 

(M-iff, (CH3CH2) jN [N (O) NO] Nat±3ft-g.X = (CH3C 
Hg) 2N) , V T ^ y i^tt^^>'H2N (CH2) (CH2) 

4N [N (O) NO] - (CHj) 3NH2tCtJftl.X = X^;k5>'. Mtt-^:t>'C 
H3CH2N [N (O) NO] - CH2CH2NH3*tj3(t'&X=2 - (X^/l/TS 
y) X^/Ur^y. ifctiMtt^^^'CHaCHaCHaN [N (O) NO] "CH 
2CH2CH2NH3MCi3(t.5.X=3 - {n-y°U\f Jl-TS.J) T U T 5. y ) 
. ^Jtt^jj-^i^f^ (f^ib*). NaO [N (O) NO] Natfctt-S.X = 0- ) 

mi^m^tifzm&x-^m^mizmm'^m^^mmTm.m^ i> ^ t^T^ i> . 

ffi <7) ® in S -ft. M » / S M a ^ ft i: L T {i , iJ: iS: f « § ^ ^ i> O fij ^ § 
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fix 

CI) 

n T V> ^ 

R,-NH+-(CH2)x-N-[(CH2).N]d-[(CH2),N]b-R3 (II) 
till 

Ra NsOa' Rs R4 

h ^ Xt/ dUm — tfzlim^ -oX 0 ^fzli 1 Th K) . Ri, R2. 

!i; 73- K il r A ^ /P- . >• y /j^ ^ ^ >■ V /I' , y -^^ ^ T -fe ^ /l- . h U 7 /P- 

^4- n r -fe ^ ;U , P - h ;P W ;P . t - y h ^ :^ ~ ii- 1 fz it 2 . 2 , 2 - h V 

2 1 2 <Dmmx-h h . ) 

tL T 1.^ 

H 

I 

RB-r-(CHO.-B (III) 
I 

R 7 




( it 4^ . Bit 




/ 

\ 
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h U 7 :t n T -tr ^ . p - b ;k , t - y" h ^ ;^ t fz 2 , 2 , 

2-hV^nx:3-t-yh^>':^f\^yt^~fVThK). f(±0'-l 2 cDmmX' h Kl . 



N 



V 



CD . f ti 2 



1 2 O S T' S) -g. , ) 



w a J; -3 T 



(cffi^Aix'?>tLS7|t|I|#it|g5, 2 5 0, 5 5 0^tietlt$ 



n T V> ^ 




(CH2),-N-R 



N2O2 




CCH2)«-NH2^-R 



C I V) 



( it , R 8 «i * « , c 3 _ 8 ^ a r ^ yl^ , c 1 _ 1 2 M i (± ^ IS T yP /I^ , 

=J ^ ^yv'-^ji-^ y ^ u -{ iv . T -fe f - , h U 7 ^P- n r -fc ^ , p - h 

)V A JV ^ t - y V ^ :^ )V -sT: — )V t.fz\t 2 , 2 , 2 - b U i?' n n - t - y b # 

;k ;jf - ;k r ^5 ^9 . R 9 « « ^ ii C 1 - C 1 2 it M * {5 ^ S M T /l^ ^ ;k T S> 0 

. s (i 2 — 6 T- ^ , ) 



W a J: -3 T 



iZm.7i-Xfl^flh^mnw^W>3 , 039, 705-^i3j;tJf|S| 



5, 208, 233-ti3J;^/'1 993:^2^12B^-tiiMS$^^/c*lil#l^a^ffi 



-^08/0 1 7, 27 0{CieajSil.TV>^ 



Ri 

I 

N- 

i 



N 

II 

N 



0 



(V) 



-0 



— 'x 



^ y 'J )V mt^ ^j: h m k 0 jM {f ^^ , -I. R 1 Jo J: 1/ R 2 a « il ^ i: t $S 

L T . mmmm. » ^ l < «± t° n u s^' y . e y y . u ^ ^ y 4 /^c: {± ^ 
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;P4^Uy*2rff^)x!tL, M * ^ ii. mm ±ff m ^ tL ^ :^ i~ :t y -C' $> K) . ii i~ :t > CO 
S ^ W f S « ) 

m RliZ ^ -o X :i :il.zm^ Xti i^ti ^ 1 9 9 2 ^3 M 2 7 B l>z Hi M ^ ti fz 

K[(M)"' , (L)y (RiR^N-NjOs)^ (VI) 

m CO mm m ^ tl h ^ m M m t' h Kl . (R^R^N-NjOa) tJiS^ 

tL^mmiiT Si K) . iti^t,tm-trziim^j:':^x\^xj:<, x{ii-ioco»a 

X' $) K) . x' ii#JRMcOJ^5*iW^K^b^:>:^ (fornal oxidation state) ^ L . 1 
6 CDmrnX h K> . y {± 1 - 1 8 CO » ic S> 0 , y /j> 2 lil ± C7) . ffi e ^ L {± 
|W| — iit{ia^'5-CV^Ti>J;<. zi±l— 2 0coSiScffc'9, KJi-ftl-^feSri^S 

m Ri>z -0 X ^ :ii,zm^ xti ^ti i> ^mnwfm 4 , 954, 526-^t;iiefit^ 

tlX \>^i> 

[R-N(H)N(NO)0-]yX (VII) 

( St . R c 2 - 8 ffi m T ;p ^ ;p . x - ;k . ^ >- ;k S « c 3 . g iJ' n r /i- ^ 
Ji^Xh 0 . RMii 1 -~ 3 McomMMXUm^ fix \'^X h < ^ ^ comM^iiH — 

^fzitm^-ox^^x^ jwj-yy^ tHn^i^. Ci.sTJV^^i^^ - nHj. - c 

(O) NHg. - CH (O) . - C (O) OHi3ii/-N02*^^>^r-&fPi»5jS{f 
i&mr . - C (O) CHsiSiV-C (O) N H i:, ^ m X K> mil tL ^ 

m.m±^m^tih^mmx-hK). yi± 1 -3X'$> 0 . xcom^m t-wa^ h , ) 



W&liZ J: -oX 



izmi^ Atl ^ti ^ 1 9 9 2 ^9 n 2 3 Btaii^snjt*ii# 



JU SB 



07/9 50, 637 tciEKStLTl^S 



RiRsN-N-^O 

I 

N— OR3 



(VIII) 



C 5t . R 1 *3 j; R 2 «4 Jfi iL t T . c 1 - 1 2 iS SI T ;P ^ . T ;k 3 ^ S {i 7 
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:t ^ ^ T S Jt ^ ^^ c 1 - 1 2 K il T ;P ^ . t u ^ t fz y y mm ^ tt 

^ >^ i r ^ ^ >^ r a m ^ ?t c 3 _ 1 2 IS M r z^- ^ . c 3 _ 1 2 fi il ^ i-- :7 
u ^ ^ r Ji^^ ^ ^ Ti^yi^^t^i^. VI y y t fz i± y 'J XUM & ti X i> 
izmmms . i l < e n u y . e ^ u y . e ^ ^ y ^ a ^ ;^ u y 

:t ^ t fz it T f]^ :=i ^ T mm $ ti T ^ C ^ _ ^ ^ Iff Si i: C 3 _ ^ 2 K SI T /l^ 

mm^ tiX ^^t^ . tfziiy^xjyy. T )U ^ ^ . T ^ ^ t. fzlt 

\i }^ u ^ i^xm^m^ iix ^ c ,_,^w.m t rziic s_,2^i^m:^ u y ^ y . mm^ 

tiX fzumm^ tiX & c 1 _ 1 2 r . ;^ * - ^ J: i>* ;p >rK ^ 

S F' ^> SH" ^ S . h ^ ^UiRsli^- ( C H 2 ) n - O N = N ( O ) N R 1 R 2 
. ni± 2 S com&Xh . R 1 i3 i R 2 -t IE S « L 3t ii D ) r ^ ^ 
tl^&Xh . fzfzL . R 1 . R R 3l±^T- ^ f^^TCT) a lz^\u y y t fzi± 

b Kn^S^BJ^S(a halo or a hydroxy substituent a to a hetero atom) & 

nm^ ^i^^-ii-^ t Lx i± . ^ r ^ K . *r u ^ r ^ F" . ^ y a . :t u r?^ 5 

l-- :t H . M ( M i. {f R N A ^ D N A ) . K * s ^ T ^ H 4^Wl^ ^ . ^ 

^^«. ^Mj y^i^^i-^tt A>ixS . feSl^fi. lilBS. ;k r? ^ x . T S y IS 

V . t5 ^ ^ U 7^ ^ ^ y ^ y ¥ m c^:) ^i^^ ^ V- r :^ ^ y h 

mU9V^ V U ^ y^ S y h \^^l± ^ ^tl ^ commit m (cell -attachment) 

a5fic?)^r^t^-|g|8iB?iJ(RGDS. IKVAV.YIGSR^) ;jj!c«H^. 

^ Y )V ^ y ^ iDj:t>^^^ft!li7)fflflaaSOSS#:SlifitffiW^ffifatt$r*t-^ 
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T i 11 . N 2 O 2 - W * « . ^ #c ft ^ CD >y ^ 4^ - >- ^7) Jg ^ t M ^ j!?^ . 
^ #: ft ^ - >• ^ § ^)-' -3 -C VI ^ K t L T i> , -1. V-> {i m ;t * 

ft 5^ ^ V b U -/ ^ X izm S.^ tl ^ fz I1f T L X VI . N 2 O 2 W fg S ^ #; iS 4]- ^ 

^ .y ;if - y 45 o , N 2 O 2 - W * ^ * ft :5t '''^ -y ^' 4^ - >- ^ § *i 

# I. . 51 s ^ ^> $ o 7t ffl s * * -ir ti' , ^ ^ v^i^mm^mmmmTmm 

^*ft^^fe-^S^[:a*ifeajN202-'i'fig**?Kji£t-S/s««^t{±,-^tN20 

mx h ^ . -m t Lx . X - N 20 2-<Dmm^^-t ^ ^ y^^mi'M i [x]^ 

ffi-^*) ii^jES-tirSi:. ^X- N (O) = NOX' f^$ttS^t:^|g-A.NON 

X N o t Rjib^ ^ z t iz i. <o . N 20 2-'^mm^-^^-n>mitm.mm'^i^ ^m 
m-t ^ z b fjix ^ . mmt Lx . m-Ts^ym^^-t^m-coT^ym^m'tt 
mm t Rmtx :^^miz X h it^^i mm-t ^ z t ii^x ^ h . mmiz. nono 
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X - M- ig « {± r f- K T- *^ « tt M * -r s .1 T « m <7) :t3 m T 

^ W O f- :t - * & t 14 -ft § fx 4^' y K * t M $ -ii: ^ >! t ti^ T 

H^JhLT, NaOj-tt^XSrarg-g 1 y-asp (RGD) CO 
ia^'^r^KtCfe-^LTarg-g 1 y-asp - [N (O) NO] - ^ ^ i 

a s T- a ja + i]- -f >- T 5 > b . -y ^ , X 7^ > h . u y - -A. , v 

V -^^ n 7° -fe -ft; L 0 L T i i « 

. m\tm.mifi . # r ^ w ^ x 7 ^ ^ - « t u -c t a s x- a d . ifli 

tlW^LTV^^ ( Moncada et al., Pharmacol . Rev. , 43 , 109-142(1991)) h 

ffl )S; ii ^ ffl tt M, ai $ -2. „ x (i\ ^ {*: K ^ IS n o n o x - h ^ iflL « 
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m i>z J:: -J X h fz ^ ^ ti ^ mwj -c' i± h h CO . mcoskVi5 jat/m's^co^m 

#14 (Roberts et al . , Ci rcul at i on ( Suppl . II), 84, A1279(1991)) l,Z m ^ X 
$}l^<7)a:.yx.^^ — tLX^^^tlX^^^<^X' ( Blakesl ee , New York T imes , 1 

992:^1^90, AiH) . ^ CO ^i^m ^ ^ m -^m ^tmm X ^mm H 

*i )i!c ^ij «i ^ tt ^0 y -r >- a ^0 /t 46 CD B s 5r Pt s yy'^yh. mmmis. 

^mcos^Mi^mitmmx^^mnMmc^isssL'i^mmmcomwmn . AiisnTv^^ 
mmmmmmwitb h^^t ^x . sk^m^mconmmco^mc^^co^^mi^zmm^j: 

^ Hx CD T T n — ^ (two-pronged approac h) W § ii: 1. « t" . ft ^ ^ IS 

i<z hm\tm.%<ri t^^}Li%mu<^%,^^f^<^iK^m<^im\n^ii^\k%^ Kx \^ h (nx 

( Radomski et al.. Cancer Res. , 51 , 6073-6078 (1991)) . ft i]- ^ M -fl: M 



yy'yyhcoX 5^ISSffl-f y y° ^ y hi,zmhhmBf&cr)^^cDikB.^i:U 

-r^^^t tx . ^i^i,z^\-nmi,zmm^ tmiz^tLi^^mm^ tcoizm^^^ z b 
^j^x ^ ^ z t :b^i'-m^ tL ^ . N 2 o 2 - w ig « ^ ^ -r -g. ffi « M w =t fit ft , mm 
m^M(.mmi&mi,zmi¥mi,z^h<Di,zm>'^h z bij^x^ ^ . n ^ o ^ - 1 tg s ti . ^ 

'S\^l,zMfp-thTi--)V^yliZ^^-^^-\i::hZtii^X^. ^ZXcoNOcDmiiHi. * 
i3 J; l^" c?:) ffi C7:) 3(5 5ft S ^ ^: & fij 11)1 L T ^ H i: Hf ^ $ T i.^ S cO f . * 

u ^ i/z m CO m ^ 0 7/9 3 5 , 5 6 5^tM^sixTv^^#^#:iS^^ 
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U f ^ y T >- i^" 7 ^ 7 K . U b" — /l- n ^ -^^ K # <7) .it U ^ k 7 ^ y M ; 
-f a ; 4^ 'J -^t ■/ ;^ 5 ffl ; 'J ( 5 ^ K / i^'" 'J 3 U K ) ^ 4^ 'J x x t- /L- 

^ « ^ T IS ^ T- s , i^m^jmn. mti£ . ^^^i^m^i- 1 ^i^m^f-m 

* % i3 T ffi ffl )tt L # ± #; S ^ CO ifl!) il W i3 J; V' « 3t e^) # m (i < 1^ 

mfjr. &m. m&h ^ ^u^mmcomm^Mm^ hm^izii ^ -^mm^^^^^m^ 
(7)$> h mmiz b -y X . i^±i^m'5i-^-/}^±mmmmri,zii\^x^'y< K) bmm-t 

m&^Mi^fpX-^i^!S±'\t ( bioerodible) . 'B A tt , ^ t W± IH nT tt (instant 
ly soluble) T' 0 ^1 -S. o 

t ^ ik^&m i m ^ z b X' ^ ^ h ^m&co&^&sif/^'icotk^msi X d 
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mai^^izmLtzmmi^i. ( a ) :>ii i tz i>t ^mM^^H co ^ z> ^^^nuzmmL 
fz^mm<^^i^m^^m'^m^mcr> x o^mi^mm. ( b ) nb ik ^ tc tz m cr, 

^^s^fR-^^mmmxummt l x ^ h. ^- ti^ ^ r m . ybmm (sachet) . m. 

m. ( c ) S S ^ II #: t ® S t i^c ® 3'J . i3 J; ( d ) ® S ^: ?L M ^ ^: 0 a § 
o ^ ?riJ {i . fim. ^ y-h-fU. h ^ ^ ^-mm . A a , M *S H^H 

;p n — X . T ^ f T a" A , -fe' 9 ^ :x , n n K U ^ y >> ":t ^ ^■ . ^' n x ;k 

^ o - X h u A . ^ ^ , X f r u > IS -7 y :t- A . X f - r y > K , rw 

mcommm. mi^m. #f?M. m«S'J. ^mm. ^^m. m^^m. Rx/mm^&'j 
i,zm-^L%^&i^cr,-tfzi>i-iiva±^-t/'^T\^xhx\^. u-iryi^^Mii. mm 
m. . 3 M J; w r ^ f r a- i {i h ^ >- h tt ^ ^ 2: ^ . isi 

mi>zmMi,±. -fe' 5 ^ >- is i V ^' y -fe y >- i {i H M is J; t/" r 5 f r ::f A IL M . 
^ « ^ $S tt a 45 tt ^ * ^ . IS tt fig ^ t Jn X -C S » -C' a ii> ?t ffl * 

* % ^fe #c ft ^j- ^ *g K -ft a s iifc ai *a fi£ iJii «± , m m -c- * Jt {i m co a a ^ as; ^ 

J^T ■a V )l^mmU . 'J UX2 y ;< 9 y . T u >- . M * # Jp S it 

^mL%hmmm^(,zm.f}-tih . 

y= -^^ Tfc tt CO ^ ?i tt iE B ?± « li « , a kxfmmitm . mmmmm. m^m. ^ ^ -ft 
ma i^x/^^m^t -k^^ h z t cox^ -i. tk tt i v tk tt co * a co s s ?s a^' -a ^ 
^ tL^ . mmmii . r r is j; t/- r /i- o i ^ i 0 s * ^ it a a m s 
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CO ?g * ffi #c 2r ^ JD -r tfC- J; V-i 7 - X K 7 >f ( « *S IS ^ft ) L « Is f S # ^ 

ar commmi^z X O * % bJ Sr § ^> l^i -r -l. , ^ {± * ^ *e H Sr Rg 
-rs so T' ii: V> „ 

K<tiM»^$f ■^T , Maragos et al., J. Med. Chem. . 34. 3242-3247(199 

<D m. ta m i: . Rm^^<D&t,zm.\^tz (^^xh-h. mmmizmmLfz ) yv 

7 ^ — ^: /I/- 5 0 2 L C , Thermal Energy Analyzer Model 502LC, Thermed 
ics, Inc., Woburn, MA) # ii ^ i^C <> =rt ^> il. ^ 3t /l- B# TbT t M 

^mm^i'^TX'comitm.m^^(^m-^i M-iHi- hfzisbi^z ^ mmmm(^i^h >o ^z i 

0mMy>'ffiM»?S(pH7. 4, 37 °C) 2ml€rRJESStC?±ALT^JESr 
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M -fr^ 



mmm 1 



yy-l-^f;^) - l- :t^y-2-b^■^^i/>>"T■^r'>'::l-^^l;^i=.jS^?0i 



§i±r m 




COOH 



NaOMe.NO 
MeOH 




25%^bU^A^b^>'F(;><^y-;l^ttJ)39ml (0. 18mol)fc 



j:t^\><^^y — ;^20mltt^i?0.L-TnUyi0g(0. 087mol)£7)J§J; 



t T m ^ . X ^ X iJfe ^t L . « J± T T 



LTfifeEI^l 7g^f#;t : UV(0. 



OlM NaOH) A 



ID a I 



( e ) 250 nra(e = 4.9 mM-icm-i); NMR (D2O) ^ 1.71(m, IH) 



, 1.91(m, 2H) . 2.27(ra, IH) . 3.27-3.43(m, 2H) , 4.04(m, IH) . ;>< ^ y - ;P (7) 

t° - i> # ^t L ;t |g EI r a u y t5 ^1/ N - - h n y T n y y js^ t 



t ^ ft 5: 



Jfi M 1 1 



commmxii . i2ir i^zm^miz^^ X ^ iz . i - b h n ^ - 2 - ^ ^ y - 



3 - ;^ 4^" ^ ^ ^ ;k 



N y T -iz" ^ ^ h y ^ ^ CO SI S 




i 

H 



OH 



C 

II 
0 



NaOH.NO 
MCOH/H2O 




O-Na 



^^?y — ;l/100mli3j:l/i"*20mltt^^^.7KlS^l:^hy^^8g(0. 2 
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mo 1 ) <7)mmi/Z^ Jl- a >- y 8 . 9 s (0. Imo 1 ) & M t fz <, t&Mmi/Z4 0 



Xmm^i:LX . UV A „ 3, 250 nmcO Q^Mi^i ^fz . UM'S m T ^ y M 



Sr*L, s^ii-ji-T Si y<D^^t<yv'^ fum^i^Th^ tm&^fifz. 

J: >0 5 -ZXTi^^^^t^mta ^ ttfz : ^ /UT S. y , & 2.28,36%; l-i>\?<^;l^r 



l-^^y-2-hHD^^'i^T-feiy-t-by'^AJta, 6" 2.79, IS/i; N- 



— h u V :^ ^ /Vr S. y , d 3.11 i3j;t/3.91. 8%; N_- N a V if 7^ 3 >- 
hU'^AJg, 5- 3.15(s, E y^;P), 3.84(s, Z y f~ /L- ) , 4.21(s, Z ^ P > ) 

, 4.80(s, E ^ -f y ) , 10%. Sfa^t-^ll{i:ISil-&!Kj<7) 3 2 % t L T ft L 3t : 
5-3.11(s, 3H) i V3. 60(s, 2H) , 

H M M 1 1 1 

i <7) H M -C- {± , lit T « t ^ -f- J; 3 , 1 - b H o ^ ^ - 2 - :^ =3^ y - 
3 - 3 - ;><^;P- 1 - h U T y N_- j(i-)UTS.¥i-hU^ 




I 

H 



Ntt-Me 



II 
O 



NaOMe.NO 

MeOH 



Me 




I 

N 



C 

II 

o 

N 

! 

O-Na 



NH-Me 



4 0 % J( i~ Jl'T S. y 7iim^M 1 5 0 m I (1. 9mol)^0°C4f<^i|]L/l 



n 'J ( 2 7 s , 0 . 2 4 m o 1 ) ^ 0 °C T' 2 B# ra (t T a S ^ < JP -i , 

:>( y X' m m L X mmi- h u ±x'^mL . mm^ ^ >■ m. m ^ m b x 

Lfz. it ii i: ^ f ^ a - ^' U - x ys- 4f — ^ — t- 1^ * L , ni^ ^ I MRI^zX 
. iX^'^X-m'^KcmBTX-m^ Lfz , M*^ftSr9 0~2^C. 12 5mmHgf^ 

t , rj y i^^- ;>« ^ ;^ T S K 1 5 g (61%) Sr # : IR ( f i Im ) 3318, 

2952, 2889, 1659, 1553, 1462, 1413, 1166 en" i ; NMR(CDCl3) 5- 2.42(s, 3H 
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), 2.86(s. 1.5H), 2.83(s, 1.5H), 3.23(s, 2H) . 

25%r^^U'>AJ<^^i^^'(;>(i?>'-;^'4J)3. smi (o. oiemoi 

) <50 -tf n y N_- ^ i~ J]^T S. V 1 . 7s (0. 0 1 6 7 m o I ) (7)mW.i: }± 

:i3fyttitca#, mm t' -y t L ti m 4 0 p s i com^tmmi: n.^ ttz , mm 

fl-X-m^L . MffiTTlgM LT . UV A ( £ ) 2 50 nm ( 2.4 mM" i cm-i ) (?) El 
#; 1 . 4 g ^ # , 

^ M I V 

Z commmX'ii . lil T W ^ -r i 3 t , L - r o U ;P - l - n 

U T i K CO f X ( S -ft M « ) # iD so in M T IM 0J f i> « 




T -fe h — b u ;k 4 m 1 60 L - 7° a U ;k - L - n ;k i?- ij >- r 5 K (Si 

gma) 120mg (0. 423mmol)(7)X^U — tC.J<;?'y — ;l^4"?)25 

% h U A y h dp ^ K 1 0 0 /X 1 ^ i. . # y ;P ^ % — ^ ?S 

n ^ ^ T' it <7) y - r Jl L 3t o ^ ?S ^ tiS /J^ P a r r f ^ L . 5 ^ 



raa*T'^^at^m4 O p s i cONOJC? 2B#^llffiL3t„ KKiE^g-^D^ME 
T "C IE*! L T , p H 7 . 4 CO * "C' (50 A max ( e ) 250 nm ( 6.2 mM- 1 cm" i ) 

c7)|Ili!|sl87mgtrf#3to vIiO|I|#:{±37°C-C73>£O^MMt:0. 86moleo 

NO { ZCT) P HT^m^ tlh h 'J ^7°^ V 1 m o I $yfz 0 ) iMlULfz . 

^ c^mmm-cii . lii t « ^ -r j; 3 , n o t mmi,zKm-r ^^m^'L^ 

S: # ^ ^ ^ >- ^' « O ^ 41 <73 t;: -3 T 1^ HJ -ri. » 
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M«3 




H O 

I II 



MeS 



I 



+ Boc— N N-H DCC 




Ac 



HO ^ 
— C— N 

I 



\ 



N-Boc 



Ac' 



CFjCOOH 



CH2CI2 



M«S 




H O 

I II 

I 



AC 



VSr. 



NaOMc»NO 
MeOa 



MeS 




HO 

\ W / 
!— C— N 

I 



N-H 



Ac 



CH2C I2: T ^ h ^ h V (1 20ml ) ^ CO r-t:f-;k-L-^^>j-cz 

y 4 . 7 8 s ( 0 . 0 2 5 ra o I ) comm^ o^cizi^mLf^ . ^^mmizi;^ ^ 

n-^^i^/l^^yl^rf^i^MSF (DCC) 5. 36g (0. 025mol) ^: M X. fz 
fi^ >^ ^ XI ^ y 6 m 1 ^CT) N_r t - y h ^ > :^ J]^7r^:z. )V ^ ^ V > 3.90 
g (0. 02 1mol) ^-^11"^ <n^fz . r-feb-bU;P:7^h^tFo:7^ 

(4 : 1 ) T s gfi L y y T L c ri- - h Ji ^ ^ Bi^ L . 3 ^ « 

{S ^ y b Y^)y::^y°V-(n\^^fit^^m\^X'^%^\\L\^fz. S JE {± 2 B# Pal 
t ^ T t o S R ^ * P it ^ JP t . ^ ^ n - ^ y - a: ^rix ^ 



^ - T 1^ * L . a S ^ X ^ X ;k pti t fW Iff L T r i® L ?t . a r ?S ^ * ffi . }^ 

^^.tJgM-SiLT. 1- { t -v^ V ^ fj }V^^:=~)V) - 4- ( N_- T -^r ^ - 

: IR (film) 3304, 3058, 2973, 2931, 2868, 1701, 1645, 1539, 1420, 1237 
, 1173 cm-i ; NMR ( CDCI3 ) d 1.47(s, 9H) , 1.80(m, 2H) , 2.02(s, 3H) ,2.10(s 
, 3H). 2.46(m, 2H) , 3.53(m. 8H) , 5.10(M, IH) , 6.35(b, 0.5H), 6.43(b, 0.5 

H) . 

-J9'ax2^9yb^m\^<7:>\ - (t-yb^i^;i?/l^d^-;I^) - 4- ( T 
-b ^ - L - ^ :t ^ ) b ^ ^ > 8 . 6 g ( 0 . 0 2 4 m o 1 ) ^0 ^§ t3 . 
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^HTibliit . # 7K tt ^§ ?S ^ 7K S -ft; :^ h U ^ A ^ ffl T T ;k y tt t L 3t o 

m^^m^ 'J ^ XI a ^ ^ yTrnm L . mm^ h V ^ j^T^mm^iFMLfz . mm^ 

® * L T 1 - ( N_- r-fef^;l^-L-;^f'>r-;^)t:^^>>^y2. Is^^fitLT 

nfz : IR (film) 3304. 3051. 2917, 2861. 1645, 1546. 1448, 1377 cm-i ; NMR 

(CDCI3) a 1.95(m, 2H), 2.02(s, 3H) , 2.10(s, 3H) , 2.54(m. 2H) , 2.98(m, 
4H). 3.74(m. 4H) , 5.10(ra. IH) , 6.40(b, 0.5H), 6.48(b, 0.5H). 

^^'y — ;i/imi4^^i - ( ri_- T-^if-;i/-L-y^>r^/i^) ^ y 'J y 5 i 

Omg (1. 97mmo 1 ) ^^y-7P4^<?D2 5%^hy^A^h^ 

S^K 428^1 (1. 9 7 m m o I ) ^ M t fz . Z CO m ^ mm L X 4. 0 P s i <7) 

^f&m^ipi^izx . :r.-f^;uTm^^m. ^mtx 1 - la- ( n_- r f - /p- 

-L-;^^::t-;l^) t:^^>>^y-l--f;l^] - l- yt^V-2-t.¥xi^i^-Jr 

y ^ f y ^ A 2 7 m g ^ . UV A ( e ) 252 nm ( 12. 0 mM" i cm" i ) ^6 
LT^^lmolS^fcDl. 72mol(;0NO^^jSL:to 

X M M V I 

^ ^ J4 f^j r {± . lii T « 5^ W t * J: d . ^ r ^ F . 'J ^ 7° ^ F i i^c 

^y^t:^«^oc*ffit^. m h X mf^Lx i^^^^fz^mmm ^.^"^ -^t^ N o N o :r. 
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o 

II 

Etoe— N 



NaOM«,NO 



MeOH 



O 

li 

EtOG— N 



OmMNaOH/MeOH 



VSle 



ElOe — NF-H 



A/ 5MNaOH 



H— N 
:-COOH 



/ \ 




Ac' 



H 



Me 



DCC 



CH,C1, / M<CN 



MeS- 



Ac 



H O 

I 11 

1 



— ;l^60ml4iOX^;l^ \ - \^ ^"y W i:^ }V ^ V — Y 2. ^ '^i. (0 



1 2 6 m o 1 ) <7) ?S 2r P a r r b" y 4^ 



. %M^m ^ :^ ^ J - )V ^ (n 1 5 



%^bU^A;<b^S/K27. 4ml (0. 126mol)TMJlt:^c 



2r flfe M L . 4 0 P s i CO at M * ^ ft ^ L T 2 5 t 4 8 B§ ThI it o S IS h^h 



S:SJ±Kjt*LTlR^14. 5g {48%)c0l - (4-75?/P^^h^>^b^^S/y 



- 1 - >f;P) - 1 - :t^y-2-b Kn^S^S^'r^fy^h U»^AJSSr#7t : 



84-5^C ; UV ( 0.01 M NaOH) A ( e ) 252 nra(10.4 mM-icm-i) ; NMR ( D2O) 1 
.25(t, 3H), B.lKm. 2H) . 3.68(ni, 2H) , 4.15(q, 2H) . 

TcS^tlf C 6 H 13 N 4N a : C, 35.00%; H, 5.42%; N, 23.33%; Na 

, 9.58%, : C, 34.87%; H, 5.53%; N, 23.26%; Na , 9.69% , d CO <b % 

CO p H 7 2 5 T CO ^mmii 5 ji- T h fz . ^ ^ ffl S «± ^ 11 X ^ b 

t ^ 2 5 2 n m(D^^m(^m^izm^ ^^fz . 
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0. 01M7j<IS^l:^bU^i^7Kit^«10mlt^^l-(4-;i/;I.^^b^S^b°^ 
^>>'y-l--<;l^)-l-:t^y-2-bKn^^'S/r-lfy^hU^A;^l. 3 
g ( 5 . 4 m m o 1 ) m W, ^ 7K ^ T <^ ffl L fz . ^ ^ y - 1 0 m 1 4^ i7J ^ K 

y 2 m 1 (50 ^§ ?S ?iS T L ^ ^> So X. 7t o % ^ tifzmm ^ 0 ""C izx I ^fSM 

WLtzm. Mi^tTm^ i^zM&Lfz . 24m rs is it M ^ n - ^ y - x r< .-K 
- ^ - x-mmLfz . mm ^ 'J ^ ^ ^ ^ ^ y m L . mm-r h u ^ j^x^^mtx 
WiM^ 1^' m ^ M L X if m L fz . ?s ^ ^ a j± r x- ® * l . ^ s ^ u 

;^ ± a V h ^ :7 - 3&Mt i^c o ^ o n y ^ : ^ x ^ /l^ ( 2 : 1 ) T 

l - (4-^;Kh^^e^^>^y-l-'<;P) - l- :t 

^y-2-yb^>'yr'ir'y683mg (5 5%) t Lxn ^ti . fta-r-S) 

i: J: 0 ISa^H-ft L tz : Si.'S 46^ ; UV A ( e ) 240tim(8.4 iiiM" icm-i ) ; IR ( 
film) 2988, 2945, 2875, 1707. 1504, 1068 cm-i; mR 8 3.38(ra, 4H) , 3.67(m 
, 4H). 4.03(s. 3H). 4.16(q, 2H) ; MS in/z(ffi^gfiS, %) , 232(M^, 3), 217( 
16), 18 7(10), 157(100), 142(5), 98(4), 85(27), 70(26), 56(94), 54(19); 
CqU^qN ^0^(7)mM^tlhJEmt^M& (MM 232.1171, SI M ffi 232.1172. tu * 

C8H16N4O4 IttffI : C, 41.38%; H, 6.90%; N, 24.14%. H M ft : C. 
41.23%; H, 6.82%; N, 24.05%. 

1- (4-;^?;l^^h^i^b^^>>"y-l->f;l^) - l- :t^y-2-yh^^ 
S^'T-lfyi. 8g (0. 0078mo 1 ) fc5M*ffi^l:^bU^A7j<JS?ffi20m 
1 ^ ii i)S ^ L . S tt W » S ^ n V b ^ y ^ - T 111 ^ & i: . 4 5^^ 

i:i Ji tti ^ w f4 {± K ?M ft 4^ t3 a ^ T =s: o mmm ^ mi&t T i% Sl^t ^ X 

dtL. «?^*^'?fiS9t::=5r ^ L . IS « S ^ it x ^ ft m . iStSS^ 

h U ^ M.X'^m . iF L fz ^km ^ L fz . ^ ^ ft ^ y * y _h ^ n v b 
^:7^'-tC;&^(t. S^^'nn;^^^>':T-bby (1 : 1 ) TmiiiLX 1 - (b°^^ 
i^y-l--f;^^) - l- :?r^y-2-yb^i^>>'r-iry820ms (66%) ^ 

LTf#?t : UV A^^i ( e ) 234 nra(7.0 mM-icm-i); NMR d 3.03(m 
, 4H) . 3.38(m. 4H) . 4.06(s. 3H) ; IR(filra) 3318, 2945. 2854, 1447, 1364 
, 1286, 1230, 1046, 1004 cm" 1 ; MS m/z(ffi^^g$JS, %) , 160(M+, 2), 145(7), 
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14 (10). 115 (9), 85(56), 58 (7), 56 (100); C 5 H i 2 N 4 O 2 ^ It » § ^1 l> IE ffi 
«i (MM 160.0960, HilJfii 160.0966. 

i^^ 1^ u u ?( ^ y : r h ^ h U Jl- ( 1 : 1) lOmlft'^O T ;P - L - 
;^^:t^>'164mg (0. 856mmol)iJ0JS^gtC. 

;t<i^MiF (DCC) 206mg (Immol) t ^ d<. T 'J ^ \=t ;^ ^ y 

3ml4^01- (b°^^S>>'-l->f;l^) - l- :t^y-2-J^h^5>>^T-^r>' 
137m§ (0. S56mmo 1 ) ^ ^ 11 < m A L . m&mM^m^ 2 5 ''C 

ri^u. mm^^Lfz. mi^^mmj^i- j^xi^ta t . <k^^x ^ti^%i^mT . ^ 

@S V ^ ^ A S 31 L T r L . m&TXmm^^Lfz . 1 - ( 4 - [ r^L- T 
■^^ /V] - L.-^^^^f\^\^^y'Jy-l-^Jl^) -l-::t^y-2-;^b^>' 
>>'T-^f'y^O«S{i. T-bb^bU;P:7'f^bKny^V (4 : 1) ^^§tU?«t 
LX m^^X U ^ y ±Tm&^ tlfz : UV A ( e ) 230 nm(8.7 mM" 1 cm-i ) ; 
NMR a 2.02(s, 3H), 2.07(m, 2H) , 2.11(s, 3H) , 3.46(m, 4H) , 3.83(m, 4H) , 
4.03(s. 3H) . 5.15(m, IH) . 6.28(b, 0.5H), 6.35(b, 0.5H), IR 3297, 2931, 2 
847. 1645. 1546, 1497. 1441, 1223 cm- 1 ; MS m/z ( ffi >f^ 5fi JS . %) , 333(MM 4) 
, 318(2). 304(3), 303(16). 288(12), 260(11). 259(100). 258(9), 214(78). 
184(37), 183(10), 174 (5). 146(26). 142(56). 141 (5). 104(63), 61(60); Ci 
2H23N5O4 S c7)|t»:$ifl>g)iE5t^Kfi (MM 333.1470, 

mMim 333.147I0 

m^i2-ttLhfz^i^zm^iz^LxMi^mum'<^^ti. ^ ^ iz i^z m ^ i^z ^ ti 

* ^ ^ . ntL^^mmmm^i^mLxMmLx^fzfj^. s ^ # {± e t l 

iii9\^cr):^mxhmm^tLmtzbi^Mm^ti^. m-^x. * % m a m n c^^m^co 
mmcomnbmmi^z^'^^tii>^^xco^m^'^t^hcoxh^. 
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[^icffliE»] mM'f-mm 1 84^i^SlglJI 
[^tUH] 1996:^1 1^200 

2 . U^i^M-a-l^^ . ^ 7° ^ F , .-K ij ^ 7° ^ K , y ^ « , :t U 3' ^ u 4- 
^F. OSiKSii-Slt^iOiEHmiiBc^iS^^ffilitJIIj^ 

iK^it\tm a X/ fv- ^ y :fj^ :^ M i. ^ it ^ m ^ co mmm 2 m ^ 

4 . IS K fi « K m N 2 O 2 - f » Jt)^' : 

I 

N-OX' 

'L^h ^^utmmmizi^^ L 0 h A yi}^ X 'o mm^ti^ ) tsd. is 

Mo^^ CI) 

j:x/ c iifpit'it^m^ ^ i ^mh ^^mmx h ^ . ) x h ^ mister 1 

6. J :^ . ^»lB^mi'f.coS^^:frLTlg-^*<^)a0cO^^coa«fc^^LT 



N-0 

I 

N=0 



^ a _ 



§ if sROiEH 



5 mcr>yjm. 
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7 . 



8 



R,-NH^-(CH2)x-N-[(CH2).N]i 
I I I 

Re NeOe" Ri 



[(CH2).N]b-R3 
I 

R4 



(I I) 



{^fp ^ hmx/dnm — tfzitm'k-oxotfzitiThK). Ri. Rz. R3. 

R i a J: V R iii ^ — t tz a T yi<. m . C 3 iy 9 n T >l- ^ ^ C ^ .1 ^.M-M ^ 

fzii-^umr /V ^ fl^ ^ ^ >- ;P . ^yy'-i/V^ 7 ^ a -< ;W . T -fe . h u y jV 

:tnT-fe^;l^, P - h )U ^ )V- . t - y h ^ >- :^ Jl- — )P t fzit 2 , 2, 2-hy 



n n 



y h =^ :^ )V- Ti( — Jl- X' ^ '0 . X, yiictt/ziilll — ^-^c{iM^r-?T 



9 



1 2 (ommx $y ^ . ) t-S)i.ii5Rc7)tEiimi3a^oftii-^ffijjScti 



H 



Re r (CH2)<-B 



(III) 



( St 45 . B (i 

2 itt ^' 4 ;^ {i :5i- 15^ iS T ^ ;p . < y i^" 71- . < y V ;p , 7 ^ a >f , T -fe ^ ;u . 

h U 7 ;P ^ n r -fe ^ yl' . p - h ;P -f , t - y h ^ ^ ^p- 4 (± 2 , 2 , 

2 - h U a n - t - y b ^ X? ;P 41' — ;k T' & 0 , f (± 0 — l 2 K i![ T- D , 
^ L B 3&i « M S 3t b° ^ la 

co^^ ^ f{i2~i 2 (TymmT h h . } T h ^ n ^ CO mm m 1 m i,z mm CO m ^A- ^ 





(38) 



fIST 10-510249 



1 0 . 



IS s -fb a * ife m N 2 o 2 - -g- ig » ^ 




(CHs).-N-R. 
I 

N2O2 




(CH2)e-NH2^-Rl 



( I V) 



/v- . ^yv'^)U. y ^ u 4 )V ^ r -fe f- ;u , h u y )]/ ^ u t ^ i- iv ^ p - h 

}V-{ jV ^ t - y h ^ :^ )V — IV ^ tz\i 2 , 2. 2-bUi7nn-t-yhdr>- 

)VTii-)VX'h n . R g {± 7ic * 4 {± c 1 - c 1 2 la il i /I {± ^- e ig T ;P =3f ;p -c- <fe D 



\ m -m -at ^ m. m.'m . 



1 1 



a ai N , o 0 - 'S' * // ^ 



R. 
I 

N — N 



0 



R2 N— 0 



M 



(V) 



L T . « * Ji s . e n u i^' y . e u y , tr >^ 7 i^' y ^ « ^: ;p u y s 

K((M)='\ (L)y (RIR2N-N2O2) J (VI) 

atoE^±it^Six-l.#JRtfOvI-^ifl!iT'S>'9. Lti (RIR2N-N2O2) tJiM^ 
id ffi ^ T- 0 , ^J-- ^ < i: C> 1 o (?0 A R M L r ±3 D , R ^ ±5 J; t^' R Mi ^ ^~ 
ix*^gEf4T'^i9. ^fL^tilsl — 4 3t{±M'5:'5"CV^-rJ;<. x{il~10cofii!c 

- 1 8 S r 0 . >t U . y *i i!'^ < i; i> 2 CO ^ ^ . 12 {i ^ L {± H - ^ « 
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[R-N(H)N(NO)0-]yX (VII) 

( tS; . R c 2 . 8 ffi r ;u # ;^ . y ^ — /i- ^ ji- 1 fziic ^.si^ 1^ u r Ji^^ 

ji-T h 0 . R m ^ h L c?) 1 — 3 m m.m A T mm ^ ft t \^ z i> J: < ^ 

. - NHj, - C (O) NHj, - CH (O) , - C (O) OHi3j;t^'-N02:6^ 

^C^. i5t{±Ci_8fimr;P^;t/. - c (o) CHgi^it^'-c (o) nh^^^a.^: 



1 mcDm^i'm.i&m 



1 4 . 



it 



N— OR 



CV I I I ) 



C 5(i . R ii5 xx/ RiUmiLLx . c 1 . 1 2 jg r ^ . r ;^ n ^ ^ r 



:^ ^ T' 



§ ti c 1 . 1 2 le ift* T ;P ^ . b F n ^ ^ <i ^^ n ^r' >- g jft $ n. 



c 2 - 1 2 *: iS ;P ^ , c 3 _ 1 2 K iS r ;1/ , b H o i-^ , y> d ^r' >- ^ T 3 



§ T v> v> 



. i /^c {± b K a ^ ^ , r -'k 3 ^ T -y ^ ^ . y i /c fi ^ > ;k f 



3-12 



b° n y y . b 



V 'J y . b ^ ^ i^' y 4 >t ti ^ ;p * y y * Sr ?^ ^ t , r 3 



4 3t ii b K a ^ , y\ a y > , T v :t ^ 5/ t ?t: (i T ^l- 3 T' S ^ $ ft T i-^ 



l)Ci.i2ii:Mioj;t/'C3.i2:Ji-SiSr/t'dr;p., 



>- , r ;P rj =3f . T :t ^ t {± b K a ^ £^ T- B « $ n T Vi ^ C 



2-12 



m t 



s a-c -!> c 1 -1 
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T )V ^ X }V if^ =~ )V a i. Xf i] }V ^ ^ Y h&Xtft h ^ V> {i R 3 fi - 

(CH2) „-ON = N (O) NR1R2 {i^^ . nJi2— 8<50S1:T'S)0, RiiS 
J; R 2 {i ± 12 t ^ « t 3a D ) D . :t L , R 1 . R 2 i5 J; l^" R- 3 «± x o JS 

II ft ^ ffl jsg ft » 

E S la jS ft , 

IS ^ ffl ft o 



[SaiB] 1 997^10^93 



[ If iE 1*1 ^ ] 



1 . 



3 . 



K * * iff tJi- . 



® *e it * t if 3fi =5: g ^ * - U y F ffl 5 ffl CO it IS ?|J ^ * ^ >- ^ 



2 ]Ico itt 



^ ^ ffi fiK ft » 



4 . iSK-fl: 



St ai N 2 O 2 - W « '5*; : 



X-N^O 
N-OX' 



( it 4^ , X ti W « i «i *i IS gp * 15 , X ' ii X 



^ 1^ ^ L a ^ # JR 



^ if SRciO 
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5 . IS S -ft a « St ai N 2 O 2 - f S 3i^' it : 

Mo"-" (I) 

7 . mmit&m&mx-A^r ^ y >- y h ^ ^^i± v ^-^ x i- y <7) i^i.:x9\- co it^ $> 

8 . IS K a * Sfc tti N 2 O 2 - f fg X : 

R,-Nr-CCH.)x-N-[(CHOyN]d-[(CHO.N].-Rs (ID 
I I I I 

Ra N2O2" Rb R4 

tz\±^^m.T )V ^ )V ^ ^y iy )V ^ ^yv'-i>v^ y ^ u 4 iV ^ r "^i- iv . h u 7 ;k 

^UT )V . V> - h }V ^ )V ^ t - y h ^ t) )V =~ )V ^ fz^i 2 , 2, 2-blJ 
^ u - t - y V ^ )V T)r^ — fl-X h ^ . x . y is i t/ z (i |p1 — i S -5 t 
2 - 1 2 <7)S^-C $> I. „ ) -C ^ If *<50® HIS 1 JlcOlft ffi^ft . 

H 

I 

R6-N+-(CH2),-B (III) 
I 

Rt 



J- 








1 

L N=0 J 





( iS: . B (i 
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JV ^ h U ;P :t n r -^r . v - Y )V ^ )V ^ t - ^ V ^ JV iT^ ^ }V t. fz\t 2 . 
2 , 2 - h y a n - t - 7 b ^ ^ /l^ - T 0 s f {± 0 — 1 2 S ic r 3^ 



/ 

V 



1 ^ijZiEmcom-;^^ 



1 0 . 



IS K -ft a « a ai N , o , - 'S' * // ^ 




(CH2)»-N-R* 
I 




(CHa).-NHa^-R 



(I V) 



-J jv ^ ^ y y ;k . 7 ^' n /i- . r -fe f - ;u . h U y )P ^ T i- . p - h 
/t- Tit- - ;k r 0 . R 9 « * « ^ ii c 1 - c 1 2 IS «g ^ )t ti ^ « T ^ r a5 K) 

. s {i 2 - 6 -C- ^ <. ) T- ^ II * ^5 iS H IS 1 JI CO ft iJ- ^ ffl Jj!(. . 



1 1 . 



Ri 
I 

N- 
i 

Rs 



N 
I 



0 



0 



(V) 



-/X 



( ii: , R 1 is j; l^' R 2 ti 3* Tt L -r C 1 - C 1 2 ii: M S (i S ^' r ;P ^ ;'t/ S ibi i 



ti^- < >- y S i I, 1¥ J; 0 ® {f n , ^> -S. V i {i R 1 *D J; t^- R 2 S » H ^ t ft 
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mi&L . M * m.M ±.i^ m ^ tL & )^ i~ y T . y.\±:^ ^ y (^m.^m-c h h 

K[(M)^ (L), (RIR2N-N2O2).] (VI) 

ffl<?)Ejg±rF§§ix.|.^«<7)?^-^!|=!a-r'^!>i9, Lii (RIR2N-N2O2) i:{±M^: 
-SiifiSi^T-^D. iJ'-^<i:4.1-:>cO^*tlS^LTi30. Rl±3j;^/■R2{i-r^^-?■ 

T- -^b 0 , X ' Ji K M CO ff^ s(i SU ^: M ft « ffi * L , 1 - 6 <:0 fi S 0 . y Ji 1 

[R-N(H)N(NO)0-]yX (VII) 

( xS; ttJ , R Ji: c 2 - 8 ffi T ^ ;k , 7 X ;k . ^ >■ i^' ;P i j^^ {i c 3 - s ^' n T ;k 
/kTS.*?, R«<7)l'>>{i^^|.tcofcl — 3flic7)M^*T«msn.TViTta;<, -e 

, - NH2. - C (O) NHj. - CH (O) . - C (O) OHijilif-NOj^i* 

, s {± c 1 . 3 ffi ® r ;p ^ ;p , - c ( o ) cu^a xvf^ - c ( o ) n h 2 



14. iSffi'fi:H«jfcatiN202-ffig*3&>'^: 

R.RaN-N^O (VI I I ) 

il 

N— OR3 

CiC45. R x-if Riitm^Lhx ^ c I - iim.m.T )v ^ )v ^ r )v ^ ^ t. tzitr 
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. i {i b K a ^ , r ;P :3 >- . T :t ^ ^ . a ^ y i {i y f 

'J i^" y . b° ^ 7 i^" y 4 {± ;u u y * $r ?^ fig t , r 3 . a ^ § ti. t v> it v-* 

. i ;t {i b K n ^ . )\u Y y ^ T ^ ^ ^ t 7t r 3 ^ T- K » ^ T 
c 1 _ 1 2 a: M i3 J; t/' c 3 _ 1 2 ^ S ig r /t- ;^ , S ^ $ T . 4 «± ^^ n y 

T yl- . X ;P rf^ ±5 J; ;4r -If 5 H ^> ^ (f ii ^ S . J> .g. {i R 3 ii ^ 

(CH2) „-ON = N (O) NR1R2 (xtft^, n{i2~8cOfiSC'r'*.0. RjiS 
j: t^" R 2 {i ± la t S « L 5t 3I 0 ) f (b D . 7t L . R 1 . R 2 i t/' R 3 {i: t- d Ig 

38 <^ ft ^ *I J3)c ft , 

1 5 . ES±it^L-5 -^ffi^lsiift^coiElli^l]! — IS 1 2 TIco l->-rtl:6^t c E 
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[ 



INTERNATIONAL SEARCH REPORT 



Int -donal AppiiCAQoti No 

PCT/US 95/151BG 



A. CLASSlFICAriOM OF SUBJECT M^TTP.It. 

IPC 6 A6IU1/785 A61K47/42 



According to Ihfcmitional i*ateni QMrificalion (IPC) or to both national claaaScalioii and BPC^ 



B. FIELDS SEAtLCHED 



MLMmm docioncnlaticn searched (dusificatton siaton foUowed bjr dasaficaboo acyrdbols) 

IPC 6 A61K 
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